The expansion of planting areas on acid soils is one of the strategies to achieve Indonesian self-sufficiency program on food. Acidic soil has low pH that causes contents of Al, Fe, and Mn are high. In addition, acidic soil also only has low microbial population. These conditions make soybean growth is not optimal. This research consisted of two phases i.e., the first and second planting. The first planting was aimed to study the effectiveness of fertilizer treatment, with three replications, using cowpea commodity. The second planting was done without additional fertilizer that consisted of three replicates (continued from the first planting) using soybean. This research that was carried out at Iletri's greenhouse Malang in 2014 was arranged in a randomized block design consisting of eight treatments, namely: (a) control/without fertilizer; (B) 300 kg/ha (15% N, 15% P 2 O 5 , 15% K 2 O, 10% S); (C) 1500 kg/ha cow manure; (D) 3000 kg/ha cow manure; (E) 5000 kg/ha cow manure; (F) 1500 kg/ha fermented chicken + cow manures; (G) 3000 kg/ha fermented chicken + cow manures; and (H) 5000 kg/ha fermented chicken + cow manures. The results showed that organic fertilizer (cow manure) 5000 kg/ha had higher yields both in the first planting and second planting compared to inorganic fertilizer 300 kg/ha (15% N, 15% P 2 O 5 , 15% K 2 O, 10% S).
Introduction
The expansion area for planting is one effort to achieve Indonesian self-sufficiency program on food. Expansion area can be done by utilizing marginal lands, such as acid soil and saline soil. The potential acid soil in Indonesia that is suitable for crops is estimated about 18.5 million hectares, that are mostly found in Sumatra, Kalimantan, and Papua (Mulyani, 2006) . Soybean and Cowpea are two kinds of bean containing high protein.
Soybean harvested area in Indonesia is still very limited, it is only about 493-723 thousand hectares with low productivity (1.2 to 1.3 t/ha). Soybean self sufficiency will be achieved if national productivity is around 1.4 -1.5 t/ha and it needs about 2 million hectares of harvested area (BPS, 2011) . In addition, cowpea has not been developed in widely planting area. Acid soil has low pH that causes Al, Fe, and Mn dissolved contents are high, thereby they are poisoning the crops. In addition, acid soil is poor of essential macro and micro nutrients, as well as organic materials (Sudaryono et al., 2011) .
Although some examples of Ultisols (RedYellow Podzolic ) contain low Al dd (<20%), but generally, ultisol contains high Al dd (20-70%) . This condition will interfere soybean growth which has critical threshold of Al saturated tolerance only 20% (Arya, 1990) . Acidic soil is generally dominated by kaolinite and hydroxides of Fe and Al. Therefore acid soil has low clay activity that causes the cation exchange capacity (CEC) is low.
The ability of acid soil to store water and nutrients withstand low so that the soil dries quickly and the soil nutrients are easily lost through leaching (Uehara and Gillman, 1981) . Microbial population on acid soil is also in low level, it is about 57 x 10 3 -29 x 10 4 cfu/g soil (Prihastuti et al., 2006) . Soedarjo et al. (2007) reported that Rhizobium population in Ultisol of Central Lampung was 5.8x10 4 cfu/g and in East Lampung was 6.5x10 1 cfu/g To improve the fertility of acid soil, microbial population should be improved. To solve that problem, it is important to improve soil fertility of acid soil by utilizing organic matters. Organic matter can increase organic acids in acid soil (Iyamuremye et al., 1996; Takata et al., 2011) that can reduce Al dissolved through a binding mechanism of ) in the form of a stable chelate complexes (stable chelate complex). The organic material also is needed as a source of energy by microfauna to produce organic compounds which are necessary for processing aggregation to form soil structure. Jian-bing et al. (2013) reported that manure more encouraged to form aggregate than micro aggregate. So, it will increase the aeration and drainage that are suitable for root growth. The important role of organic matter to the soil physico-chemical properties is increasing soil cation exchange capacity (CEC). Rahardjo (2000) reported that application of straw 10 t/ha; Azolla 10 t/ha improved the soil CEC from 16.94 me/100 g to 17.77 me/100 g and 17.67 me/100 g. Organic material consists of microbes that encourage plant absorption of nutrients (Onwonga et al. 2010) . The organic matter can be derived from agricultural or non-agricultural wastes, which are given directly or have to be decomposed by microbes, such as (fermented chicken + cow manures) organic fertilizer and cow manure.
Santap is an organic fertilizer assembled by Iletri for acid soils. Wijanarko and Subandi (2010) reported that application of 1.5 t/ha Santap (fermented chicken+cow manure) on acid soils in East Lampung, increased soybean yield from 0.85 t/ha (without fertilizer) to 1.43 t/ha. A disadvantage but also become an advantage point of using organic fertilizer is supplying plant nutrient occurs slowly, but it has residual fertilizer effect for the next planting. This study aimed to elucidate the effectiveness of fertilizer treatment and its residue on crop growth and yield.
Materials and Methods
This research that was carried out at Iletri's greenhouse Malang in 2014 was arranged in a randomized block design consisting of eight treatments, namely: (a) control/without fertilizer; (B) 300 kg/ha (15% N, 15% P 2 O 5 , 15% K 2 O, 10% S); (C) 1500 kg/ha cow manure; (D) 3000 kg/ha cow manure; (E) 5000 kg/ha cow manure; (F) 1500 kg/ha fermented chicken + cow manures; (G) 3000 kg/ha fermented chicken + cow manures; (H) 5000 kg/ha fermented chicken + cow manures.
The soil used for the study was collected from Lebak, Banten, The 20 cm top soil layer was ground and air dried. Each polybag was filled with 10 kg of soil and watered until field capacity was reached. The soil used for this experiment was collected from a dry land area Banten. The chemical characteristic of the soil were as follows: pH 5.3 (acid soil), low N abs (0.16%), medium This research consisted of two phases i.e., the first and second plantings. The first planting was to study the effectiveness of fertilizer treatment, with three replications, using commodity cowpea. The second planting was done without additional fertilizer that consisted of three replicates (continued from the first planting) using soybean. Inorganic fertilizer (15% N, 15% P 2 O 5 , 15% K 2 O, 10% S) was applied when the cowpea at 10 days after planting (dap). Cow manure and fermented chicken+cow manure were given at planting. Four seeds were planted in each polybag and thinned to two plants per polybag at 10 dap. Watering, weedings, pests and diseases control were carried out intensively according to condition of cultivation.
The variables observed in this study included (1) soil analysis (before experiment) that consisted of pH, N, P, K, Ca, Mg, Na, H, and Al dd , and (2) plant growth that included (a) cowpea: plant height, chlorophyll value, dry stover weight/pot, root length/plant, number of pods/pot, number of seeds per pot, weight of seeds per pot, weight of 100 seeds, and (b) soybean: plant height, chlorophyll value, flowering age, pod filling age, harvested age, long lateral roots, number of branches/plant, number of nodes fertile/plant, number of pods/plant, number of seeds/pot, seed weight /pot, weight of 100 seeds.
Results and Discussion

Growth and yield of cowpea
The varied chlorophyll value of cowpea leaf occurred since 20 dap, whereas the highest chlorophyll was indexed by cowpea leaf fertilized with 3000 kg/ha fermented chicken + cow manures. Then, the highest value of chlorophyll was indexed by cowpea leaf applied with 5000 kg/ha of cow manure, 5000 kg/ha fermented chicken + cow manures and 3000 kg/ha fermented chicken + cow manures, namely 50-55 at 30 dap. All of cowpea supplied with fertilizer had chlorophyll values that were higher than the control at 40, 50 and 60 dap. All of that treatments had the same chlorophyll value at of 60 dap. Figure 1 shows the chlorophyll value of cowpea leaf at several observation times. There was no difference of height of cowpeas up to 30 dap. But, when cowpeas was at 40 dap, some fertilizer treatments such as 3000 kg/ha cow manure, 5000 kg/ha cow manure, and 3000 kg/ha fermented chicken + cow manures increased the cowpea's height up to 25% of the control as high as the cowpea's height that fertilized by (15% N, 15% P 2 O 5 , 15% K 2 O, 10% S)300 kg/ha. For other treatments , the cowpea's height was the same with control. But, the height of all fertilized cowpeas were higher then the control treatment at 50 dap (Figure 1) . Application of both organic and inorganic fertilizers improved the harvest time and dry stover weight of the plants. All fertilizers except 1500 kg/ha fermented chicken + cow manures, made cowpea got harvested more early than control, it was about 78-84 dap of 92 dap (control). All fertilized cowpeas had higher dry stover weight than control. The highest dry stover of cowpea was found on cowpea fertilized with 300 kg/ha (15% N, 15% P 2 O 5 , 15% K 2 O, 10% S) and 5000 kg/ha cow manure. In this experiment, fertilizer did not initiate root growth. There was no difference on length of roots between using fertilizer or not. Long roots in all treatments ranged from 13 to 20 cm. The highest number of pods was provided by cowpea that applied (15% N, 15% P 2 O 5 , 15% K 2 O, 10% S) 300 kg/ha, that equivalent with the number of pods of cowpea fertilized with cow manure 5000 kg/ha, fermented chicken + cow manures 3000 kg/ha and 5,000 kg/ha, which is between 7-10 pods per pot (Table 1 ). The same case happened on seed weight per pot. Seed weight per pot applied with 5000 kg/ha cow manure was higher 31.4% than cowpea seed weight fertilized with (15% N, 15% P 2 O 5 , 15% K 2 O, 10% S) 300 kg/ha.
Growth and yield of soybean
There was no impact of residual fertilizer on soybean height up to 20 dap (Figure 2) . At the age of 30 dap, 40 dap and 50 dap, residual fertilizer made all soybean plants were higher than that without fertilization. In general, all soybean plants had similar trend of growth, with or without residual fertilizer. Residual fertilizer of 5000 kg/ha cow manure provided the most soybean height in all time of observations. Residual fertilizer affected chlorophyll value on soybean leaves after 20 dap (Figure 2 ). The same letters in one column show no significant different at LSD 5%.
Chlorophyll value of soybean leaves fluctuated at each time of observation. All treatmens had similar value of chlorophyll at 50 dap and decreased at 60 dap (except for 1500 kg/ha fermented chicken + cow manures). Soybean plants with residual fertilizer or without (control) entered flowering stage and pod filling stage almost together, i.e. at about 32-34 dap and 42-44 dap, respectively. Only soybean that used fertilizer residues of 300 kg/ha (15% N, 15% P 2 O 5 , 15% K 2 O, 10% S), 5000 kg/ha cow manure and of 5000 kg/ha fermented chicken + cow manures had lateral root longer than that without fertilizer residues (control), which was between 9 and11 cm (Table 2) . While other fertilizer residues provided soybean lateral roots did not differ with no fertilizer residue, it was between 6 and 9 cm. Dry Stover weight of all plants having fertilizer residues was higher than that without fertilizer. The highest dry stover was on fertilizer residue treatments of 5000 kg/ha cow manure and 5000 kg/ha fermented chicken + cow manures. Only residues fertilization of 5000 kg/ha which increased the number of branches of plants, but all fertilizer residues increased the number of fertile nodes (Table 7) . Residue of fertilization of 5000 kg/ha cow manure produced the highest fertile nodes. There were 7 fertile nodes while the other fertilizer residues had only 5 fertile nodes per plant. The residual fertilizer of 5000 kg/ha of cow manure provided the highest number of pods, number of seeds and seed weight, but had the smallest weight of 100 seeds. The fertilizer residue of 3000 kg/ha cow manure, 3000 kg/ha fermented chicken + cow manures and 5000 kg/ha fermented chicken + cow manures had similar with residue of 300 kg/ha (15% N, 15% P 2 O 5 , 15% K 2 O, 10% S) on number of pods, number of seeds, seed weight per pot and weight of 100 seeds. The growth of cowpea and soybean was not affected by the fertilizer until 20 dap. It showed by there is no difference both height and chlorophyll index value on either first or second crops. Chlorophyll index values increased after 20 days after planting, both at the first and second crops. Fertilizer application increased chlorophyll content of leaves that caused chlorophyll index was high (Pujiasmoro et al., 2009; Suharja and Sutarno, 2009) . At first planting (direct fertilization), fertilization did not affect the root growth of cowpea. This also happened on Jabon (Anthocephalus cadamba Roxb. Miq.) (Wulandari and Julian, 2013) and daun dewa (Gynura pseudochina (L.) DC ) (Anata et al., 2014) seedlings. In the second planting, fertilizer residues of 300 kg/ha (15% N, 15% P 2 O 5 , 15% K 2 O, 10% S), 5000 kg/ha cow manure, and 5000 kg/ha fermented chicken + cow manures produced lateral roots that were longer than control and other fertilizer residues. Applying 5000 t/ha of cow manure caused cowpea had dry stover and number of pods as weight as cowpea fertilized with 300 kg/ha (15% N, 15% P 2 O 5 , 15% K 2 O, 10% S). Application of 5000 t/ha produced higher seed number and weight of seeds per pot than that fertilized with 300 kg/ha (15% N, 15% P 2 O 5 , 15% K 2 O, 10% S).
Effect of organic fertilizer and its residual on cowpea and soybean in acid soils
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This condition occurred because organic material could increase nitrogenase bacteria activity in root crops, so the organic acids that chelate Al were produced in high amounts (reducing Al toxic) and nitrogen needed of crop was fulfilled (Triadiati et al., 2013) . In second planting, residue of 5000 t/ha cow manure also made dry weight of stover, the number of seeds and seed weight per pot higher than residue of 300 kg/ha (15% N, 15% P 2 O 5 , 15% K 2 O, 10% S). These phenomena might be caused by decompotition of organic fertilizer that occurred slowly (Anif et al., 2007) . However, for the first planting, cowpea fertilized with 5000 kg/ha cow manure had pods longer than the pods of cowpea fertilized with 300 kg/ha (15% N, 15% P 2 O 5 , 15% K 2 O, 10% S). This was shown by the number of seeds on cowpea fertilized with 5000 kg/ha cow manure that was 71.8 seeds/pot and cowpea pods fertilized by 300 kg/ha (15% N, 15% P 2 O 5 , 15% K 2 O, 10% S) that was 47.8 seeds/pot, or 50% increase. For the second planting, residual of 5000 kg/ha cow manure was able to increase the number of pods per plant, number of seeds per pot, seed weight per pot up to 63.7%, 69%, 43.2% respectively compared to residue 300 kg/ha (15% N, 15% P 2 O 5 , 15% K 2 O, 10% S). Based on these phenomena, it can be said that for acid soil, application of organic cow manures can replace inorganic fertilizer, but the amount of organic cow manure applied should be around 5000 kg/ha.
